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(54)  Sealing  device 

(57)  In  order  to  ensure  that  the  working  life  of  the 
sealing  device  is  at  least  comparable  to  that  of  the 
remaining  parts  of  the  crawler  track,  the  resilient  annu- 
lar  element  (19)  comprises  a  first  annular  portion  (37) 
and  a  second  annular  portion  (38).  The  first  annular  por- 
tion  (37)  has  a  cross-section  in  the  form  of  a  bulge, 
while  the  second  annular  portion  (38)  has  a  cross-sec- 

/  }  

tion  in  the  form  of  a  boss.  The  first  annular  portion  (37) 
is  delimited  by  an  annular  contact  surface  (41)  which, 
when  the  annular  seal  (16)  is  assembled,  but  not 
mounted  in  its  seat  (1  5),  forms  together  with  the  incident 
joining  plane  (35)  of  the  rigid  annular  sealing  element 
(18),  an  angle  "a"  of  between  0°  and  30°. 
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Description 

[0001]  The  present  invention  relates  to  a  sealing 
device  for  achieving  the  lifelong  lubrication  of  the  mov- 
ing  parts  of  the  various  joints  in  a  crawler  track  for  earth- 
moving  vehicles  and  the  like,  and  for  ensuring  that  the 
life  of  said  device  is  comparable  to  that  of  the  other  com- 
ponents  of  the  crawler  track  itself. 
[0002]  As  is  known,  the  life  of  the  crawler  tracks  of  an 
earth-moving  machine,  both  for  civil  or  military  use,  is  in 
practice  determined  by  the  degree  of  wear  of  the  pins 
and/or  the  bushes  which  make  up  said  crawler  track. 
[0003]  When  this  wear  has  reached  values  which  are 
no  longer  acceptable,  it  is  necessary  to  perform  an  over- 
haul  which  requires  the  replacement  of  the  worn  parts, 
this  operation  unfortunately  involving  the  disassembly  of 
the  entire  crawler  track  or  of  every  joint  or  every  sealing 
device  since  all  the  joints  (without  exception)  must  be 
restored  to  their  original  dimensions.  In  view  of  the 
weight  and  the  dimensions  of  the  two  crawler  tracks  of 
each  machine  and  the  specific  equipment  necessary  for 
disassembly  (such  as,  for  example,  at  least  one  press  of 
a  suitable  type),  the  operation  may  be  performed  in 
practice  only  in  specialized  workshops  to  where  the 
machine  or  at  least  the  two  crawler  tracks  must  be 
taken.  In  order  to  illustrate  more  fully  the  complexity  of 
said  operation,  it  should  be  considered  that,  after  the 
cost  of  the  fuel,  depreciation  of  the  crawler  tracks,  add- 
ing  together  the  costs  for  maintenance  and  periodic 
replacement  thereof,  represents  the  largest  item  of 
expenditure  in  the  running  costs. 
[0004]  It  goes  without  saying  that  the  sealing  devices, 
since  they  are  components  which  are  intended  to  pre- 
vent  the  penetration  of  abrasive  foreign  bodies  into  the 
joints  and,  if  necessary,  ensure  that  lubricant  remains 
inside  the  latter,  are  of  fundamental  importance  for  the 
life  of  the  crawler  track.  In  practice,  the  penetration  of 
foreign  bodies  into  a  joint  results  in  wear  of  the  surfaces 
in  relative  motion,  including  those  of  the  sealing  device. 
The  effect  of  this  is  that  the  sealing  device  is  increas- 
ingly  less  able  to  prevent  the  leakage  of  lubricant  from 
the  joint  and  the  penetration  of  further  abrasive  foreign 
bodies  between  the  surfaces  in  relative  motion.  This 
explains  the  reason  why,  in  most  cases,  the  wear,  once 
it  has  started,  subsequently  develops  in  a  relatively  fast 
and  increasingly  rapid  manner.  In  an  attempt  to  find  a 
solution  to  the  abovementioned  technical  problem,  the 
known  art  comprises  various  sealing  devices,  including 
also  that  described  in  Italian  patent  No.  1  ,230,329  filed 
on  1  1  July  1989,  compared  to  which  the  sealing  device 
according  to  the  invention  may  be  regarded  as  a  step 
forward.  In  order  to  facilitate  understanding  of  the  inven- 
tion,  reference  numbers  consistent  with  those  in  the 
abovementioned  Italian  patent  have  therefore  been 
used  in  the  description  which  follows. 
[0005]  The  object  of  the  present  invention  is  therefore 
that  of  providing  an  improved  sealing  device  so  as  to 
increase  as  far  as  possible  its  resistance  to  wear  and 

consequently  the  working  life  of  the  corresponding 
crawler  track,  independently  of  the  structure  of  the  joint 
with  which  it  is  associated,  i.e.  independently  of  the  fact 
whether  the  crawler  track  is  of  the  type  with  fixed  at 

5  rotating  bushes. 
[0006]  These  objects  are  achieved  by  a  sealing  device 
operating  between  the  moving  parts  of  an  earth-moving 
vehicle  according  to  Claim  1  to  which,  for  the  sake  of 
brevity,  reference  should  be  made. 

10  [0007]  The  experience  gained  hitherto  has  demon- 
strated  that  the  objective  has  been  achieved,  although 
in  view  of  the  fact  that  the  wear  of  crawler  track  joints  (in 
the  widest  sense  of  the  term)  is  due  to  the  random  and 
more  or  less  simultaneous  presence  of  several  causes, 

15  it  is  difficult  to  explain  in  scientifically  detailed  terms  why 
it  is  considered  that  said  objective  has  been  achieved, 
despite  the  fact,  as  is  well-known  and  certain,  it  will 
never  be  possible  to  eliminate  said  wear  entirely.  It 
should  merely  be  considered  that  the  wear  may  depend 

20  or  depends,  for  example,  on  the  material  with  which  the 
device  comes  into  contact  (type  of  soil,  whether  clay- 
containing  or  not,  wet  or  dry,  impregnated  with  or  free 
from  pollutants,  corrosive  chemicals,  etc.),  the  tempera- 
ture  of  the  environment,  the  type  of  operation  (continu- 

25  ous  or  intermittent),  accidental  impacts  and  interaction, 
tolerances  (both  during  assembly  and  during  construc- 
tion),  downtime,  etc. 
[0008]  The  invention  is  illustrated,  purely  by  way  of  a 
non-limiting  example,  in  the  accompanying  drawings,  in 

30  which: 

Figure  1  shows  a  partial  cross-sectional  view  of  a 
first  annular  element; 
Figure  2  shows  a  partial  cross-sectional  view  of  a 

35  second  annular  element. 
Figure  3  shows  a  partial  cross-sectional  view  of  the 
first  and  the  second  annular  element  in  the  assem- 
bled  state,  or  of  the  annular  seal; 
Figure  4  shows  the  annular  seal  during  assembly  in 

40  its  seat. 

[0009]  With  reference  to  the  abovementioned  figures, 
the  sealing  device  according  to  the  invention  is  mounted 
in  an  articulated  joint,  for  example  for  tracked  vehicles, 

45  which  is  generally  denoted  by  10.  The  sealing  device 
therefore  operates  between  the  moving  mechanical 
parts  11,  12,  1  4  of  a  crawler  track  for  earth-moving  vehi- 
cles  in  which  two  of  said  mechanical  parts  11,14  and  a 
pin  13,  which  connects  them  together  with  the  possibil- 

50  ity  of  rotation  about  its  axis  36,  define  an  annular  cham- 
ber  15  for  the  distribution,  in  the  sealing  zone,  of  the 
lubricant  which  is  mainly  contained  in  an  axial  cavity 
specially  formed  by  means  of  a  bore  of  suitable  diame- 
ter  in  the  pin  1  3  and  distributed  in  the  various  areas  of 

55  contact  between  the  bush  14  and  the  pin  13  by  means 
of  special  radial  bores  of  a  suitable  size  also  formed  in 
the  pin  13,  so  as  to  be  able  to  connect  the  axial  cavity 
and  the  external  cylindrical  surface  of  said  pin.  The 
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annular  chamber  15  is  delimited  by  an  axial  sealing  sur- 
face  24  and  a  radial  sealing  surface  25.  An  annular  seal 
1  6  and  a  spacer  element  1  7  for  the  mechanical  parts 
11,  14  are  coaxially  housed  inside  the  chamber  15.  The 
annular  seal  1  6  surrounds  the  spacer  element  1  7  which  5 
in  turn  surrounds  the  pin  13.  The  annular  seal  16  is 
composed  of  an  annular  sealing  element  18  and  a  resil- 
ient  annular  element  19.  The  annular  sealing  element 
18  (see  Figure  1)  has  a  substantially  cylindrical  portion 
20  to  which  a  substantially  radial  portion  21  is  joined  so  w 
as  to  form  a  substantially  J-shaped  or  L-shaped  cross- 
section  delimited  on  one  side  by  a  substantially  conical 
inclined  surface  32.  The  resilient  annular  element  19 
comprises  an  external  radial  surface  23  which  matches 
the  radial  sealing  surface  25  of  the  chamber  15  and  75 
externally  embraces  the  annular  sealing  element  18. 
The  resilient  annular  element  19  is  designed  to  press 
the  annular  sealing  element  18,  in  the  sealed  position, 
against  a  radial  sealing  surface  31  of  one  of  the  two 
mechanical  parts  11,  14  joined  together.  The  substan-  20 
tially  cylindrical  portion  20  of  the  annular  sealing  ele- 
ment  18  is  delimited  by  an  internal  cylindrical  surface 
33.  It  also  has  a  substantially  radial  portion  21  which  is 
intended  to  provide  a  sealing  action,  being  made  of 
material  with  a  high  hardness  factor  and  delimited  by  a  25 
cylindrical  surface  34  extending  at  right  angles.  The 
annular  sealing  element  18  also  has  a  sealing  surface 
30  which  comprises  a  sealing  portion  or  band  which  is 
the  front  surface  part  of  the  rigid  annular  sealing  ele- 
ment  1  8  against  which  the  pressure  necessary  for  the  30 
seal  actually  bears,  preventing  at  the  same  time  both 
the  leakage  of  lubricant  and  the  penetration  of  external 
contaminants,  making  frictional  contact  against  the  front 
surface  of  the  bush  14.  The  sealing  band  is  a  circular 
rim  which,  for  a  nominal  diameter  of  about  60  mm,  has  35 
a  thickness  of  between  1  .5  and  2.00  mm.  The  thickness 
of  the  sealing  band  has  dimensions  determined  mainly 
on  the  basis  of  considerations  of  a  tribological  nature. 
The  surface  roughness  of  the  sealing  band  for  materials 
of  the  metallic  type,  for  example  is  indicatively  40 
0.005+0.003.  The  material  used  to  make  the  annular 
sealing  element  18  may  be  metallic  or  ceramic  or  com- 
posite  synthetic  or  also  of  another  nature.  In  any  case  it 
is  important  that  said  material  should  be  rust-proof  so 
as  to  withstand  chemical  attack  and  have  a  suitable  45 
mechanical  rigidity.  In  the  case  where  it  is  metallic,  good 
results  have  been  obtained  using  a  high-alloy  cast  iron 
based  on  chromium,  molybdenum  and  vanadium  with, 
for  example,  the  following  indicative  chemical  composi- 
tion:  3.5%  carbon,  1%  silicon,  1.00%  manganese,  15%  50 
chromium,  2%  molybdenum,  1%  vanadium. 
[001  0]  This  cast  iron  has  good  rust  resistance  charac- 
teristics  and,  following  heat  treatment,  reaches  a  hard- 
ness  factor  of  more  than  65  HRC. 
[0011]  The  substantially  cylindrical  portion  20  of  the  55 
annular  sealing  element  18  is  joined  to  the  substantially 
radial  portion  21  along  a  joining  plane  35  incident  upon 
the  axis  36  or  the  pin  13. 

[0012]  The  resilient  annular  element  19  comprises  a 
first  annular  portion  having  a  cross-section  in  the  form  of 
a  bulge  37  and  second  annular  portion  having  a  cross- 
section  in  the  form  of  a  boss  38.  The  first  annular  por- 
tion  37  is  delimited  by  an  annular  contact  surface  41 
which,  when  the  annular  seal  16  is  assembled,  forms 
together  with  the  incident  joining  plane  35  an  angle  "a" 
of  between  0°  and  30°.  The  incident  joining  plane  35 
forms  an  angle  "P"  of  between  22°  and  38°  with  the  piv- 
oting  axis  36. 
[0013]  The  second  annular  portion  38  comprises  a 
first  pair  of  externally  incident  planes  39  forming  a  first 
cusp  40  having  a  diameter  greater  than  the  internal 
diameter  of  the  annular  chamber  15  or  its  axial  sealing 
surface  24. 
[0014]  In  this  way,  during  assembly  of  the  articulated 
joint  1  0  and  therefore  the  device  according  to  the  inven- 
tion  (which  is  performed  by  vertically  positioning  the 
parts  11,  12  to  be  connected  together),  the  resilient 
annular  element  19  is  able  to  remain  inside  the  annular 
chamber  1  5,  overcoming  the  force  of  gravity.  The  first 
annular  portion  37  comprises  a  second  annular  surface 
42  with  a  flat  cross-sectional  shape  incident  upon  the 
first  annular  surface  41  so  as  to  form  a  second  cusp  43 
which  is  intended  to  be  directed  towards  the  outside  of 
the  annular  chamber  15. 
[0015]  The  first  annular  portion  37  comprises  a  third 
annular  surface  44  with  a  circular  cross-sectional  shape 
incident  upon  a  fourth  flat  annular  surface  45  belonging 
to  the  second  annular  portion  38  so  as  to  delimit  a 
recess  46  intended  to  be  directed  towards  the  inside  of 
the  annular  chamber  15.  The  material  from  which  the 
resilient  annular  element  19  is  made  is  an  elastomer 
which  is  chemically  resistant  to  lubricants  and  to  water 
and  has  a  high  abrasion  resistance  and  tearing  strength 
with  low  permanent  set  values. 
[0016]  Good  results  have  been  obtained  with  elasto- 
meric  mixtures  of  the  nitrilic  type  with  a  hardness  factor 
of  between  55  and  75  Shore  "A".  It  is  also  possible  to 
use  silicone-containing  mixtures  or  an  elastomer  com- 
monly  known  as  "Viton"  or  the  like,  depending  on  the  dif- 
ferent  conditions  of  use.  As  can  be  noted,  the  device 
described  here  differs  from  the  known  device  in  that  the 
elements  indicated  by  the  reference  numbers  22,  26, 
27,  28  and  29  in  the  preceding  italian  patent  are  no 
longer  present  or,  if  comparable,  have  a  different  form. 
[001  7]  Assembly  of  the  sealing  device  (understood  as 
being  the  combined  arrangement  of  the  annular  seal  16 
inserted  in  its  seat  1  5  and  the  spacer  element  1  7)  is  per- 
formed  at  the  same  time  as  assembly  of  the  articulated 
joint  10  using  a  suitable  press  which  simultaneously 
causes  engagement  of  the  pin  13  with  the  mechanical 
part  11  and  the  bush  14  with  the  mechanical  part  12, 
thus  resulting,  during  the  final  stage  of  said  assembly,  in 
axial  compression  of  the  sealing  device  by  the  front  sur- 
face  of  the  bush  14  as  far  as  a  point  determined  by  the 
spacer  ring  17.  In  the  case  where  the  annular  sealing 
element  18  is  of  the  metallic  type,  the  axial  thrust  devel- 
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oped  by  the  device  at  the  end  of  the  assembly  operation 
described  substantially  depends  in  general  on  the 
nature  of  the  prechosen  materials. 
[0018]  This  thrust  is  transmitted  onto  the  sealing  sur- 
face  of  the  bush  1  4.  In  the  case  where  the  annular  seal-  s 
ing  element  18  is  of  the  metallic  type,  the  axial  thrust 
developed  by  the  device  during  assembly  is,  for  exam- 
ple,  200  kg.  During  the  course  of  the  assembly  opera- 
tion,  the  resilient  annular  element  19  is  gradually 
deformed.  to 
[001  9]  In  particular,  the  second  annular  portion  with  a 
cross-section  in  the  form  of  a  boss  38  flexes,  rotating 
about  the  recess  46  so  that  the  fourth  flat  annular  sur- 
face  45  is  compressed  against  the  third  annular  surface 
44.  75 
[0020]  In  so  doing,  the  resilient  annular  element  19 
becomes  properly  seated,  assuming  the  working  posi- 
tion  configuration  and  being  deformed  so  that  the  sur- 
face  41  is  arranged  along  the  incident  joining  plane  35 
of  the  rigid  annular  sealing  element  18.  20 
[0021]  During  the  overall  movement  of  rotation  and 
deformation  due  to  compression  of  the  resilient  annular 
element  19,  the  angle  "a"  which  is  initially  present 
between  the  annular  surface  41  of  the  resilient  ring  19 
and  the  incident  joining  plane  35  of  the  rigid  sealing  ele-  25 
ment  18  gradually  decreases  until  it  is  entirely  elimi- 
nated  during  the  end  stage  of  assembly  of  the  joint, 
carried  out  in  the  manner  described  above.  In  order  to 
ensure  the  functionality  and  the  working  life  of  the  seal- 
ing  device  in  question,  it  is  clearly  of  fundamental  impor-  30 
tance  that  the  value  of  the  thrusts  (both  radial  and  axial) 
which  develop  under  working  conditions  should  remain 
stably  within  the  design  parameters  and  also  that  they 
should  be  affected  as  little  as  possible  by  the  variations 
(with  respect  to  said  parameters)  resulting  from  inevita-  35 
ble  dimensional  tolerances  occurring  during  manufac- 
ture  of  the  various  mechanical  parts  which  form  the 
joint.  This  may  be  achieved  to  a  greater  or  less  extent  on 
the  basis  of  the  form  of  the  load  diagram,  understood  as 
being  the  graph  showing  the  thrust  exerted  as  a  function  to 
of  the  compressive  movement  of  the  device,  once 
inserted  in  the  seat. 
[0022]  The  smaller  the  variation  in  the  thrust  values 
when  there  is  a  variation  in  the  compression  imparted  to 
the  device,  the  greater  the  possibility  of  ensuring,  under  45 
all  conditions,  that  the  working  parameters  remain  close 
to  the  optimum  values.  An  effective  way  of  modifying  the 
form  of  the  abovementioned  load  diagram  has  been 
found  to  be  that  of  shaping,  in  forms  suitable  for  the  pur- 
pose,  the  cross-sections  of  the  two  rings,  i.e.  the  resil-  so 
ient  ring  19  and  the  rigid  ring  18,  and  in  this  connection 
particular  importance  is  assumed  by  the  value  given  at 
the  design  stage  to  the  angle  "a"  described  above.  Said 
angle  "a"  therefore  constitutes  a  design  parameter 
which  is  of  extreme  importance  for  determining  the  end  ss 
performance  of  the  device. 
[0023]  Secondarily,  by  reducing  the  sensitivity  of  the 
sealing  device  to  the  dimensional  variations  in  the  seat 

inside  which  it  must  operate,  it  is  possible  to  form  said 
seats  with  much  greater  constructional  tolerances, 
resulting  in  a  significant  cost-related  benefit  during  pro- 
duction  of  the  mechanical  parts  11,  14,  17,  12.  In  view 
of  the  large  quantity  of  said  parts  which  are  required  for 
manufacture  of  a  track  belt,  the  overall  cost-related  ben- 
efit  achieved  is  certainly  of  a  significant  nature. 

Claims 

1.  Sealing  device  operating  between  the  moving 
mechanical  parts  (11,  12,  1  4)  of  a  crawler  track  for 
earth-moving  vehicles  and  the  like,  in  which:  two  of 
said  mechanical  parts  (11,14)  and  a  pin  (1  3)  which 
connects  them  together  with  the  possibility  of  rota- 
tion  about  its  axis  (36)  define  an  annular  chamber 
(15)  for  the  lubricant,  delimited  by  an  axial  sealing 
surface  (24)  and  a  radial  sealing  surface  (25);  an 
annular  seal  (1  6)  and  a  spacer  element  (1  7)  for  the 
mechanical  parts  (11,  14)  are  coaxially  housed  in 
said  chamber  (15);  the  annular  seal  (16)  surrounds 
the  spacer  element  (1  7)  which  in  turn  surrounds  the 
pin  (13);  the  annular  seal  (16)  is  composed  of  a 
rigid  annular  sealing  element  (18)  and  a  resilient 
annular  element  (19);  the  annular  sealing  element 
has  a  substantially  cylindrical  portion  (20)  to  which 
a  substantially  radial  portion  (21)  is  joined  so  as  to 
form  a  substantially  J  -shaped  or  L-shaped  cross- 
section  delimited  internally  by  a  substantially  coni- 
cal  inclined  surface  (32);  the  resilient  annular  ele- 
ment  (1  9)  comprises  an  external  radial  surface  (23) 
which  matches  the  radial  sealing  surface  (25)  of  the 
chamber  (15)  and  externally  embraces  the  annular 
sealing  element  (18);  said  resilient  annular  element 
(19)  is  designed  to  press  the  annular  sealing  ele- 
ment  (18),  in  a  sealed  position,  against  a  radial 
sealing  surface  (31)  of  one  of  the  two  mechanical 
parts  (11,  14)  which  are  joined  together;  the  sub- 
stantially  cylindrical  portion  (20)  of  the  annular  seal- 
ing  element  (18)  is  delimited  by  an  internal 
cylindrical  surface  (33);  the  substantially  radial  por- 
tion  (21)  of  the  annular  sealing  element  (18),  which 
is  intended  to  provide  a  sealing  action,  is  made  of 
material  having  a  high  hardness  factor  and  delim- 
ited  externally  by  a  cylindrical  surface  (34)  extend- 
ing  at  right  angles  and  also  has  at  the  front  at  least 
one  sealing  surface  (30),  characterized  in  that: 

the  substantially  cylindrical  portion  (20)  of  the 
annular  sealing  element  (18)  is  joined  to  the 
substantially  radial  portion  (21)  along  a  joining 
plane  (35)  incident  upon  the  axis  (36)  or  the  pin 
(13); 
the  resilient  annular  element  (19)  comprises  a 
first  annular  portion  having  a  cross-section  in 
the  form  of  a  bulge  (37)  and  a  second  annular 
portion  having  a  cross-section  in  the  form  of  a 
boss  (38),  in  which  the  first  annular  portion  (37) 
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is  delimited  by  an  annular  contact  surface  (41) 
which,  when  the  annular  seal  (16)  is  assem- 
bled,  forms  together  with  the  incident  joining 
plane  (35)  an  angle  "a"  of  between  0°  and  30°. 

2.  Device  according  to  Claim  1  ,  characterized  in  that 
the  incident  joining  plane  (35)  forms  an  angle  "P"  of 
between  22°  and  38°  with  the  pivoting  axis  (36). 

3.  Device  according  to  Claim  1  ,  characterized  in  that 
the  second  annular  portion  (38)  comprises  a  first 
pair  of  externally  incident  planes  (39)  forming  a  first 
cusp  (40)  having  a  diameter  greater  than  the  inter- 
nal  diameter  of  the  annular  chamber  (15)  or  of  its 
axial  sealing  surface  (24). 

4.  Device  according  to  Claim  1  ,  characterized  in  that 
the  first  annular  portion  (37)  comprises  a  second 
annular  surface  (42)  with  a  flat  cross-sectional 
shape  incident  upon  the  first  annular  surface  (41) 
so  as  to  form  a  second  cusp  (43)  intended  to  be 
directed  towards  the  outside  of  the  annular  cham- 
ber  (15). 

5.  Device  according  to  Claim  1  ,  characterized  in  that 
the  first  annular  portion  (37)  comprises  a  third 
annular  surface  (44)  with  a  circular  cross-sectional 
shape  incident  upon  a  fourth  flat  annular  surface 
(45)  belonging  to  the  second  annular  portion  (38) 
so  as  to  delimit  a  recess  (46)  intended  to  be 
directed  towards  the  inside  of  the  annular  chamber 
(15). 

6.  Device  according  to  Claim  1  ,  characterized  in  that 
the  annular  sealing  element  (18)  has  at  least  one 
sealing  surface  (30)  which  comprises  a  sealing 
band  or  portion  which  is  the  front  surface  part  of  the 
rigid  annular  sealing  element  (18)  against  which  the 
pressure  necessary  for  sealing  actually  bears  and 
which  makes  f  rictional  contact  against  the  front  sur- 
face  of  the  bush  (14). 

7.  Device  according  to  Claim  6,  characterized  in  that 
the  sealing  band  is  a  circular  rim  which,  for  a  nomi- 
nal  diameter  of  about  60  mm,  has  a  thickness  of 
between  1  .5  and  2.00  mm. 

the  material  used  to  make  the  annular  sealing  ele- 
ment  (18)  is  rust-proof. 

11.  Device  according  to  Claim  1,  characterized  in  that 
5  the  material  used  to  make  the  annular  sealing  ele- 

ment  (1  8)  is  a  high-alloy  cast  iron  which  is  based  on 
chromium,  molybdenum,  vanadium  with,  indica- 
tively,  the  following  composition:  3.5%  carbon,  1% 
silicon,  1.00%  manganese,  15%  chromium,  2% 

10  molybdenum,  1%  vanadium  and  which,  following 
heat  treatment,  reaches  a  hardness  factor  of  more 
than  65  HRC  and  has  a  very  high  degree  of  rust 
resistance. 

is  12.  Device  according  to  Claim  1,  characterized  in  that 
the  material  used  to  make  the  resilient  annular  ele- 
ment  (19)  is  an  elastomer  which  is  chemically 
resistant  to  lubricants  and  to  water  and  which  has  a 
high  abrasion  resistance  and  tearing  strength  with 

20  low  permanent  set  values. 

13.  Device  according  to  Claim  12,  characterized  in  that 
the  material  used  for  making  the  resilient  annular 
element  (1  9)  consists  of  elastomeric  mixtures  of  the 

25  nitrilic  type  with  a  hardness  factor  of  between  55 
and  75  Shore  "A". 

14.  Device  according  to  Claim  12,  characterized  in  that 
the  material  used  for  making  the  resilient  annular 

30  element  (19)  is  a  mixture  containing  silicone  or  an 
elastomer  commonly  known  as  "Viton"  or  another 
mixture  depending  on  the  conditions  of  use. 
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8.  Device  according  to  Claim  7,  characterized  in  that 
the  surface  roughness  of  the  sealing  band,  in  the 
case  of  metallic  materials,  is  indicatively  so 
0.005+0.003. 

9.  Device  according  to  Claim  1  ,  characterized  in  that 
the  material  used  to  make  the  annular  sealing  ele- 
ment  (18)  is  metallic  or  ceramic  or  synthetic  or  com-  55 
posite  or  the  like. 

1  0.  Device  according  to  Claim  1  ,  characterized  in  that 
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